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INTRODUCTION 

The Wood River lakes system const i tu tes  the main spawning area f o r  red salmon 
(Oncorhynchus nerka) i n  the Nushagak D i s t r i c t .  In view of the  importance of 
t h i s  area as  a producer of red salmon, a smolt enumeration and sampling program 
was i n i t i a t ed  a t  the  o u t l e t  of Lake Aleknagik in 1951 by the  Fisheries Research 
In s t i t u t e  of the  University of Washington. 

The Alaska Department of Fish and Game assumed the responsibi l i ty  f o r  the smolt 
program in 1961 and has continued the project  without major modification i n  
f i shing methods. The 1964 season was the  Department's fourth consecutive year 
of operating the  program. 

The l i f e  h is tory  of the red salmon i s  spent in two d i s t i nc t i ve  environments; 
freshwater and saltwater.  This separation allows the convenient division of 
f luctuat ions  i n  abundance in to  those which occur in freshwater, a t  sea and a s  
a r e su l t  of the f ishery.  

The number of seaward migrants as  re la ted t o  the  number of parent spawners gives 
a d i r ec t  measure of production of young. This re la t ionship  provides a measure 
of the  va r i ab i l i t y  in freshwater survival r a t e s  and the  possible existence of 
cycl ic  pat terns  in freshwater survival .  With the  information gained from the 
seaward migrant s tudies ,  forecasts  of adu l t  returns from seaward migrations a r e  
made. 

This report  i s  a summary of the data obtained in 1964. Procedures used in deter-  
mining abundance, s i z e ,  age, and migration timing of Wood River smolts a r e  f u l l y  
discussed. 

OBJECTIVES 

The primary objective i s  t o  measure the re la t ive  abundance of red salmon smolts 
migrating seaward from the Wood River lakes by es tabl ishing a numerical index 
which i s  comparable from year t o  year. Other objectives a re  a s  follows: (1 ) t o  
study the  diurnal f luctuat ions  and seasonal timing of the migration; ( 2 )  t o  study 
the  age and s i ze  composition of the r u n ;  ( 3 )  to measure the  condition fac tor  of 
the smolts; (4)  to evaluate the re la t ionship  of smolt production and adu l t  escape- 
ment levels .  



DESCRIPTION OF THE AREA 

The four  main lakes of the Wood River system l i e  on a general east-west ax i s  
bordered on the  west by the  Wood River Range (Figure 1 ) .  

The four  piedmont lakes a r e  of glacial  or igin  and a r e  ice-covered f o r  approxi- 
mately 6 months of the year.  The four lakes cover approximately 174 square 
miles (Nelson 1964a), and a r e  joined by short  r i ve r s ,  with the 25 mile-long 
Wood River connecting the lowest lake with Nushagak Bay. The 350 foot  wide 
Wood River drains a basin of approximately 1,415 square miles. The flow, 
which was taken throughout the summer season, var ies  from 4,812 t o  11,520 cubic 
f e e t  per second. 

The annual average precipi ta t ion recorded a t  Dillingham over a period of 35 
years was 26.9 inches (U.S. Army Corps of Engineers 1957). The average annual 
snowfall i s  about 65.4 inches while the  mean annual temperature i s  34.1" F 
(Mert i e 1 938). 

Escapements of red salmon over the 12-year period 1953-1964 have averaged 904,057 
and have va-ried from 288,727 in 1957 t o  2,209,266 in 1959. 

The smol t sampling s i t e  i s  located on a gravel shoal a t  Flosquito Point on the 
o u t l e t  of Lake Aleknagik (Figure 1 ) .  

METHODS 

Fyke Net Design 

A fyke net  constructed of 1/2 inch mesh nylon webbing throughout was used to  
t rap the smolts. The net  was hung from a sol id  s tee l  frame 4 foot  square and 
was provided with two 10-foot lead-in wings (Figure 2) .  The two wings were 
held open by the  force of the r i ve r  current  and two connecting spacer l i ne s  
allowed the  net t o  f i s h  a consistent  9-foot wide section of the  r iver .  

The body of the ne t  tapered from the frame t o  a s ingle  rectangular funnel 2" by 
10" a t  the throat .  A second funnel of the  same dimensions was located i n  the  
detachable cod-end. A heavy duty zipper f a c i l i t a t e d  i n  emptying the  catch from 
the  cod-end. 

A safety t r i p  mechanism was ins ta l l ed  between the outshore anchor l i n e  and the  
br idle  l i n e  of the fyke net ,  which allowed the net  t o  be "tripped" i n  a matter 
of seconds when the need arose. 

Fyke Netting Procedure 

The fyke net was s e t  before 9 p.m. each night and commenced f i sh ing  on the  hour. 
The ne t  was tended from an 18-foot sk i f f  by two or more men. 

To check the  catch,  the cod-end was detached by removing a s ingle  locking pin. 
An empty cod-end was immediately put in place before the ne t  was lowered back 
into the  water. 
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If  the catch was small , the smol t s  were counted by hand and returned immediately 
t o  the r i ve r .  If  the  catch was over 5 pounds, they were placed i n  a large  weigh- 
ing basket t h a t  was immersed in a t u b  of water. The weighing basket was then 
removed from the  t u b  and hung on a spring balance of 60-pound capacity suspended 
from a weighing stand in t he  s k i f f .  The to ta l  catch in pounds and tenth of 
pounds was then recorded from each cod-end check during each n igh t ' s  f i sh ing .  
When the catches were weighed, l-pound sample counts were made i n  order t o  con- 
ve r t  t o t a l  weight i n to  numbers of f i s h .  Fish were released a t  the fyke ne t  
s i t e  except when specimens were needed f o r  pa ras i t e ,  condition of sca le  s tudies .  

Coll ect ion of Biol ogi cal and Physical Data 

A representat ive sample of smolts was saved from each cod-end check and placed 
in containers.  A t  the end of the fyke net t ing index period, a l-pound sub-sample 
was taken f o r  each hour t ha t  the net  f i shed.  These f i s h  were anesthetized i n  
)IS-222 (Tricaine methanesulfonate) , measured (snout t o  t a i l  - fo rk) ,  and returned 
t o  the water unharmed. 

In addition t o  measuring each smolt in the l-pound sub-sample, each f i s h  was 
examined f o r  pa ras i t es .  

Individual length,  weight, and scales  were taken from 20 f i s h  from each n igh t ' s  
peak hourly catch. Weights were taken on a Ohaus t r i p l e  beam balance and 
recorded i n  grams t o  the  nearest  tenth .  Length was recorded i n  mil l imeters,  
and scales  were taken from each f i s h  and placed on microscope s l i d e s  f o r  l a t e r  
reading. 

Condition samples were taken approximately every t h i rd  night  during the ear ly  
and l a t e  portion of the smolt outmigration and every night  during the peak of 
the  migration. 

Air and water temperatures, water l eve l ,  p rec ip i t a t ion ,  wind d i rec t ion ,  and 
ve loc i t i e s  were determined dai ly  w i t h  a maximum-minimum a i r  thermometer and 
pocket thermometer, water level gauge mounted i n  the r i v e r ,  rain gauge, and 
a Dwyer wind meter, respectively.  

General weather observations and water color were recorded da i ly ,  while the r i v e r  
flow i n  cubic f e e t  per second was recorded once per week. 

OUTMIGRATION RESULTS 

Fishing Schedule and S i t e  

The fyke net  was f ished each night from 9 p.m. t o  11 p.m., the previously estab- 
l ished index hours. In addit ion t o  the nightly index schedule, 24-hour counts 
were conducted throughout the season a t  random in te rva l s  t o  show the re la t ion-  
ship between diurnal and nocturnal migrations. Field operations commenced on 
June 6 and continued through July 20. 

Breakup of lake i c e  occurred on June 15-16, which i s  2 weeks l a t e r  than the 
normal date f o r  breakup on Lake Aleknagik (Table 1 ) .  



Table 1. Relationship between dates of breakup of i c e  on Lake Aleknagik and 
early-season seaward migration of red salmon smolts a t  Wood River 
index s i t e ,  1951-64. 

Breakup da te  Date 5% of Date 10% of Date 20% of 
Year1 Lake Aleknagi k migration over migration over migration over 

May 14 
May 26 
May 27 
May 28 
May 30 
May 302 
May 31 
June 12 
June 1-3 
June 1-3 
June 3 
June 7 
June 10 
June 15-16 

June 8 
June 1 
May 31 
June 2 
June 4 
June 4 
June 2 
June 4 
June 10 
June 13 
June 4 
June 11 
June 23 
June 15 

June 9 
June 2 
June 3 
June 7 
June 7 
June 5 
June 3 
June 6 
June 12 
June 13 
June 11 
June 12 
June 26 
June 21 

June 13 
June 2 
June 11 
June 12 
June 9 
June 8 
June 7 
June 7 
June 15 
June 15 
June 11 
June 14 
June 29 
June 23 

Range May 14 - June 16 May 31 - June 23 June 2-26 June 2-29 
- - - -- - - - - -- 

I Years l i s t e d  i n  order of breakup date .  

Approximate date .  



This y e a r ' s  breakup was the l a t e s t  ever recorded during the 14-year his tory  of 
the smolt program and i s  one of the l a t e s t  breakups ever encountered a t  Lake 
A1 eknagi k .  

Large and small f l oe s  of i ce  in the r i v e r  hindered f ishing operations f o r  the  
f i r s t  week. 

The location of the  fyke net  remained a t  the previously established index s i t e ,  
the  south shore of Lake Aleknagik a t  Flosquito Point. The position of the net 
varied according to  f luctuat ion of lake l eve l ,  maintaining, i n  general,  a depth 
o f  just l e s s  than 4 f e e t .  

The l a t e  i ce  breakup on Lake Aleknagik i n  1964 resul ted i n  a rapid r i s e  i n  the  
water level a t  the fyke net s i t e  (Figure 3 ) .  Consequently, the net  needed 
readjustment dai ly  t o  a position f a r t h e r  inshore. When the  lake waters began 
t o  recede a f t e r  June 18, the  process was reversed. Readjustment of the  fyke net  
was made by relocating the anchors or  adjusting the anchor l ines .  

Index of Abundance 

The t o t a l  catch of red salmon smolts during the index hours f o r  the e n t i r e  sea- 
son was 966,807 (Table 2 ) .  Using 1952 a s  the  base year w i t h  the assigned value 
of 100.00 index points ,  the 1964 season catch was equivalent t o  568.60 index 
points (Tables 2 and 6 ) .  

The 1964 smolt outmigration was the l a rges t  migration recorded during the 14-year 
old program. The smolt catch of July 1 amounted t o  197,237 which was greater  
than the to ta l  smolt catch f o r  the e n t i r e  season in 1963. Figure 4 shows i n  
graph form the  r e l a t i ve  magnitude of the  smolt runs in the Wood River system 
from 1951 through 1964. 

The 1964 index i s  well above the average index value of 173.4 obtained over a 
14-year period (Table 6 ) .  The peak of the migration occurred on July 1 , when 
197,237 smolts were caught during the  index hours; however, heavy migration 
occurred throughout the season from June 21 to July 5 (Figure 5 ) .  

Timina of the Pliaration 

Random 24-hour sampling conducted throughout the season gave evidence t h a t  over 
67 percent of the season's  migration passed the fyke net  s i t e  during the index 
hours, 9 t o  11 p.m. (Table 3 ) .  During the 7 days of around-the-clock f i sh ing ,  
over 91 percent of the smolts were caught during the  evening period from 9 p.m. 
to  2 a.m. (Table 3 ) .  

The catches during the index hours followed the usual pattern.  Migration was 
lowest during the f i r s t  hour (38.81%) and increased during the  second hour 
(61.19%). The proportion of the  catch taken ear ly  in the evening has been 
consistent  from year to  year,  thus giving evidence t o  the r e l i a b i l i t y  and con- 
sistency of the  smolt index method. 

The influence of climate plays a very important ro le  in the timing of the seaward 
migration a t  Wood River. In lake systems t ha t  freeze over, such as the Wood 



Figure 3. U s d  River vstar gauge readings in inches end tenth of bnchca, 1964, (Water 
level s&a8ured frm e f ixed beach arrrk on the bank). 



Table 2 .  Wood River red salmon smolt catch by hour and day, 1964. 

Index Your Catch T o t a l  Index Catch Index ~ o i n t s & /  
Date 9-10 p.m. 10-11 p.m. Da i ly  Cumulative Dai ly  Cumulative 

June 6 1 ,158 3,344 4,502 4,502 2.65 2.65 
7 12  6 1 8  4,520 0.01 2.66 
8 63 7 9 65 1,602 6,122 0.94 3.60 
9 154 236 39 0 6,512 0.23 3.83 

10 1,860 1 ,884 3,744 10,256 2.20 6.03 

Ju ly  1 82,223 115,014 197,237 699,221 116.00 411.23 
2 3 9 12 699,233 0.01 411.24 
3 41,512 101,513 143,025 942,258 84.12 495.36 
4 1,657 63 1,720 843,978 1.01 496.37 
5 13,110 72,336 85,446 9 29,424 50.25 546.62 



Tab1 e 2 .  Wood River red salmon smol t catch by hour and day, 1964 (continued). 

Index Hour Catch T o t a l  Index Catch Index points&' 
Date 9-10 p.m. 10-11 p.m. Da i ly  C u m ~ l a t i v e  Dai ly  Cumulative 

T o t a l s  375,188 591,619 966,807 966,807 568.60 568.60 

Percent 3 8 ..81 61.19 100.00 

1/ One index  p o i n t  = 1,700.34 srnolt. - 
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Table  3. Wood River  r e d  salmon m o l t  c a t c h  i n  index n e t  o v e r  24-hour p e r i o d ,  
1964. 

Date 
Time June June June June Ju ly  Ju ly  Ju ly  

Period 17-18 ' 18-19 23-24 29-30 4-5 18-19 19-20 Total Percent 



River system, differences in timing of migration are associated with differences 
among years in dates of breakup of lake ice (Table 1 ) .  

Other influences which appear to  contribute t o  the timing of migration in the 
Wood River lakes are:  (1) changes in relat ive numbers in the sub-population 
of smol t s  from the lakes (2) differences between s ize and age of smol t s  to be 
discussed l a t e r ) ,  and (3) differences in rates of growth in early summer. 

Again, as in previous years, the beginning of heavy seasonal migration was 
delayed untila~the lake out le t  water temperatures reached 38" - 39" F. Cessation 
of heavy seaward migration on the Wood River system from 1952 to 1957 coincided 
with warming of lake waters to over 50" F (Burgner 1962). 

Daily water temperatures taken in 1964 a t  the fyke net s i t e  showed that  cessation 
of seaward migration was associated with r is ing water temperatures. Cessation of 
heavy seaward migration occurred on July 6 a t  which point the water temperature 
rose to  over 50" F fo r  the f i r s t  time. 

Size and Age Composition 

Length frequencies and age data were grouped into nine 5-day periods extending 
from June 6 through July 20. The number of smolts caught in each period, per- 
centage of the season's catch by period, number of samples taken, number of f i sh  
measured, and the number of scales read are  shown in Table 4.  

Size composition was determined from length measurements of 5,984 smolts con- 
tained in 68 one-pound samples. Age determination was based on readings of 780 
scales contained in 39 scale samples (Table 4).  

In computing length frequency curves, daily samples were weighted by the daily 
catches they represented to adjust  for  changes during the season in the magnitude 
of catches. 

Combined weighted length frequencies fo r  each period are  shown in Figure 6, with 
the dividing l ine  between Age I and Age I1 smolts a s  determined from scale read- 
ings indicated by vertical dashes. These frequencies were calculated in percent- 
ages. 

The season's weighted length frequency distribution i s  shown in Figure 7. 

Immediately apparent from the data presented in Figure 6 i s  the tendency of the 
yearling migrants to  decrease in average length and weight as the season pro- 
gresses. The trend i s  reversed a f t e r  July 10, when the rapid new summer growth 
begins t o  show i t s e l f  in increased growth.  

A pattern of general decrease in s ize of smolts during the evening was also evi- 
dent in the samples. This pattern may be due to  the following reasons: (1) 
larger f i sh  reaching the lake out le t  have a greater migration stimulus because 
of the i r  more advanced development, or (2) that  the f inal  distance from the 
daytime milling area t o  the lake out le t  i s  traveled more swiftly by the larger ,  
stronger swimming f i sh  (Burgner 1962) 



Tab1 e 4. Wood River red salmon smol t sampl ing d a t a ,  1964. 

Percent of No. of 1 1 b No. of No. of 
Period Smol t season ' s  sarn~l  e s  f i s h  s c a l e s  

no. Date catch t o t a l  measured measured read 

1 June 6 - 10 10,256 1.06 7 525 80 

2 June 1 I.=- 15  37,880 3.92 9 71 6 100 

3 June 16 - 20 21,710 2.25 7 553 80 

4 June 21 - 25 213,056 22.04 8 671 80 

5 June 26 - 30 219,082 22.66 9 835 100 

6 Ju ly  1 - 5 427,440 44.21 7 679 80 

7 Ju ly  6 - 10 31,414 3.25 10 1,028 100 
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The percentage and mean length and weight of each age group were calculated f o r  
each period and f o r  the e n t i r e  season (Table 5 ) .  Age I smol t s  ( f i s h  t h a t  have 
spent one wint'er in freshwater) comprised 98.75 percent of the t o t a l  r u n  and 
averaged 83.7 mm i n  length and 4.81 grams in weight; Age I1 smolts ( f i s h  t h a t  
have spent two winters in freshwater) comprised 1.25 percent of the  run and 
averaged 104.2 mm in length and 8.51 grams i n  weight (Table 5 ) .  

Age I1 smol ts  represented a very small proportion of the  t o t a l  r u n .  Only 12,078 
or  1.25 percent of the  t o t a l  index catch were smolt t h a t  had spent two winters 
i n  freshwaterr 

The f luctuat ions  in the mean length and weight, by period, of Age I1 smolts i s  
due t o  the small numbers in each n i g h t ' s  catch and the correspondingly small 
sampl es obtained. 

Table 6 summarizes the  comparative age, length,  and index catches f o r  the years 
1951 through 1964. 

Condition Index of Smolt 

The condition index of the  1964 smolt r u n  was calculated on the  basis of weight 
per f i s h  of a given 1 ength. Sixteen 2 t o  4-pound condition samples were taken 
randomly throughout the season. Fish were measured in mil l imeters and collected 
in 3 mm groupings. Each group of f i s h  was weighed in grams and weight per f i s h  
was calculated (Tab1 e 7 ) .  

The average length and weight of both smolt age groups, a s  compared t o  the pre- 
vious 3 years ,  i s  shown in Table 8. The Age I smolts approached very c losely  
the length and weight of the 1963 smolt, and were comparable w i t h  the mean 4-year 
average. The Age I1 smolts were longer and weighed l e s s  than the 1963 smolt. 

The re la t ionship  between the length and weight of the 1964 smolt migration i s  
shown i n  Figure 8. 

All of the  smol t s  anesthetized and measured (5,984) were examined f o r  the para- 
s i t i c  cestode, Triaenophorus crassus. The plerocercoid s tage  of t h i s  cestode 
has been found on occasion to  be detrimental t o  other species of f i s h ,  and may 
a f f ec t  young red salmon (Burgner 1962). During the  development and encystment 
of the plerocercoid s tage ,  considerable musculature i s  destroyed. Even though 
d i r ec t  proof i s  lacking t h a t  the  cestode i s  a ser ious  mortal i ty f a c t o r  in red 
salmon smolt, the paras i te  i s  prevalent enough t o  be worthy of a t t en t ion .  

I t  was found t h a t  54.43 percent of the 1964 smolts were infested by the  paras i t e  
(Table 9 ) .  The 1974 percent of parasi t ism i s  the highest in fes ta t ion  i n  the 
l a s t  4 years ,  b u t  i s  below the average annual incidence of 66.00 percent fo r  
the years 1948 through 1958 (Burgner 1962). 

Smolt Production Versus Escapement Levels 

The 1964 smolt r u n  originated from the  adu l t  escapements of 461,000 i n  1961 and 
874,000 in 1962. 



Table 5.  gel, length2 ,  and weight3 of  r ed  salmon smol t s  by 5-day per iod from 
t h e  'Wood River  system, 1964. 

Line Mean length  Mean weight Percentage 
Period d iv id ing  of  age group of age group of age group 

no. Date Age I & Age I1 I I I I I I I I I 

1 June 6 - 1..Q 95.5 88.1 101.3 5.53 8.44 89.71 10.29 

2 J u n e 1 1 - 1 5  97.5 86.7 103.2 5.42 8.95 96.23 3.77 

3 June 16 - 20 97.5 85.9 101.7 5.03 7.92 96.56 3.44 

4 June 21 - 25 98.5 85.6 104.8 5.02 8.16 98.51 1.49 

5 June 26 - 30 98.5 83.6 107.1 4.88 9.08 99.16 0.84 

7 Ju ly  6 - 10 99.5 80 .8  117.0 4.39 -- 99.81 0.19 

8 J u l y 1 1 - 1 5  1 02.5 82.6 108.0 4.84 -- 99.79 0.21 

9 J u l y  16 - 20 104.5 - 85.0 - 105.0 4.92 -- 99.80 0.20 -- --  

Season 's  weighted t o t a l  83.7 104.2 4.81 8.51 98.75 1.25 

Number w in t e r s  i n  f reshwater .  

Length i n  mm. 

Weight i n  grams. 

Weighted by index ca tch .  



Table 6. Comparative age,  l eng th ,  and index n e t  ca t ches  of red salmon smolt from 
t h e  Wood River system, 1951 -64l.  

Year of Aqe 1 2  Age 1 1 2  

seaward Mean !'lean Index5 Index n e t  
migration Percent  length  Percent  1 ength po in t s  ca tch  

1958 

1959 

1960 

1961 

1962 

1963 

1964 

Average 

Weighted by index ca tch .  

Number win te r s  i n  f reshwater .  

Mean length  in  mm. 

Base y e a r  ass igned  value of 100.00. 

One index po in t  = 1,700.34 smolt.  

Adjusted index. 

Geometric mean. 



Table  7 .  Cond i t ion  index  of r e d  salmon s m o l t  f rom t h e  Wood River  sys tem us ing  
3 mm l e n g t h  g roups ,  1964.  

Mi d - p o i n t  Grams p e r  F i s h  
o f  3 mm June  June  June June  J u n e  J u l v  J u l v  Mea n 

g r o u p i n g s  6-10 11-15 16-20 21-25 26-30 1-5- 6-16 a v e r a g e  



Table 8. Average lengths  and weights o f  Wood R ive r  r e d  salmon smolts by 
f reshwater  age groups, 1961 -64l .  

Year o f  
seaward Age I Age I1 

mig ra t i on  Length Weight Length Weight 

1964 83.7 4.8 104.2 8.5 

Mean Average 82.0 4.6 101.5 8.4 

Weighted by index catch. 



Figure 8,  kngth-we%ghr ralacimohtg sf rad a& s w l t  f ram fkhr w w d  River 
ryscm,  19%- 



Table 9. Percentages of Wood River red salmon smolts paras i t ized by the 
cestode, Triaenophorus crassus ,  1961 -64. 

Total number Number of Range of Percent smol t Range between 
of smolt 1 I b .  sample 1 Ib. sample paras i t ized samples i n  percent 

Year examined examined s i z e  a1 1 samples paras i t ized 

Mean Av. 5,083 60 54 - 118 25.1 8.0 - 54.8 

Parasi t ized m o l t  were not counted during f i r s t  week of seaward migration when per- 
centage i s  highest.  Consequently, percent paras i t ized,  a l l  samples, i s  a low e s t i -  
mate . 
Geometric mean. 



The 1962 escapement of 874,000 produced 98.8 pe rcen t  of t h e  ou tm ig ra t i on  w i t h  
t h e  remainder be ing  de r i ved  from t h e  r e l a t i v e l y  low escapement i n  1961. 

The number o f  smol ts  produced by t h e  1962 spawning i s  t he  h i ghes t  va lue  ever  
ob ta ined  (Table 10) .  The f i n a l  smol t  p roduc t i on  f r om the  1962 escapement cannot 
be f u l l y  assessed u n t i l  t h e  Age I 1  smol ts  leave t h e  Wood R i v e r  system i n  t h e  
s p r i n g  o f  1965. 

The l a r g e  seasonal m i g r a t i o n  i n  1964 o f  Age I smol ts  i n d i c a t e s  t h a t  t h e  f r e s h -  
water  surviva.1 of t h e  1962 progeny was ve ry  h igh.  Winter  egg surveys conducted 
i n  1962-63 by t h e  au thor  i n  t h e  Wood R i v e r  lakes  revea led  t h a t  i n  t h e  m a j o r i t y  
o f  t h e  spawning areas sampled, m o r t a l i t i e s  were l e s s  than one pe rcen t  (Nelson 
1964b). The m i l d  w i n t e r  o f  1962-63 l e d  t o  excel  l e n t  s u r v i v a l  t o  t he  f r y  stage, 
as evidenced by t h e  l a r g e  tow-net  catches ob ta ined  by t he  F i s h e r i e s  Research 
I n s t i t u t e  i n  t h e i r  t ow-ne t t i ng  program on t h e  Wood R i v e r  lakes.  

Table 10 g i ves  t h e  r e l a t i o n s h i p  between paren t  escapements o f  r e d  salmon t o  t h e  
spawning grounds o f  t h e  Wood R i v e r  l akes  and r e l a t i v e  numbers o f  smol ts  produced. 
The r a t e  o f  r ep roduc t i on  i s  represented by t h e  number o f  smol t - index u n i t s  p e r  
1,000 pa ren t  spawners. 

As seen i n  Table 10, t h e r e  i s  no d e f i n i t e  r e l a t i o n  between t h e  s i z e  o f  escapement 
and t h e  smo l t  i n d i c e s ;  however, i t  i s  apparent t h a t  years  o f  l a r g e  escapement 
produce more smolts.  I t  may be concluded t h a t  seasona l l y  f l u c t u a t i n g  c o n d i t i o n s  
f o r  s u r v i v a l  a r e  more impor tan t  than  abundance o f  spawners i n  de te rmin ing  abun- 
dance o f  smol t s .  

SUMMARY 

1. The Alaska Department o f  F i s h  and Game conducted t h e  smo l t  enumeration and 
sampl ing program f o r  t he  f o u r t h  consecut ive yea r  i n  1964. The program was 
i n i t i a t e d  i n  1951 by t h e  F i s h e r i e s  Research I n s t i t u t e  and 1964 marked i t s  
1 4 t h  consecut ive yea r  of  opera t ion .  

2. The f o u r  main Wood R i v e r  l akes  cover  approx imate ly  174 square m i l e s  o f  a  
watershed b a s i n  o f  about  1,415 square m i l es .  

3 .  The index  o f  smo l t  abundance was ob ta ined  by use o f  a  s tandard wing-type 
f y k e  n e t  and o t h e r  equipment comparable w i t h  p rev ious  years.  C o l l e c t i o n  
o f  b i o l o g i c a l  and phys i ca l  data was extended t o  cover a  w ider  range. 

4. The f y k e  n e t  was f i s h e d  du r i ng  the p r e v i o u s l y  e s t a b l i s h e d  index hours of 9 
t o  11 p.m. each n i g h t  from June 6  through J u l y  20. I n  a d d i t i o n ,  severa l  
24-hour counts were made i n  o rde r  t o  show t h e  r e l a t i o n  between d i u r n a l  and 
noc tu rna l  m ig ra t i ons  . 

5. Breakup occur red  on June 15-16 a t  Lake Aleknagik  which was 2 weeks l a t e r  
than normal. I c e  f l o e s  i n  t h e  r i v e r  h indered  ope ra t i ons  f o r  the f i r s t  week. 

6. The t o t a l  ca t ch  o f  966,807 smol ts  o r  568.60 index p o i n t s  was t he  l a r g e s t  
recorded f o r  t h e  Wood R i v e r  system i n  14 years  o f  smol t index ing .  



Table 10. Wood River red salmon escapements and smol ts produced, 1951 -62. 

Index values of Index units 
Wood River smol ts produced per 1,000 

Year escapement Age I Age I 1  Total spawners 

The Age I 1  smol ts from the 1962 escapement will not leave freshwater until 
1965. 



7. The 24-hour f i sh ing  schedule gave evidence t h a t  the  majority of the smol t 
were caught during the  evening hours. 

8. Timing of the migration was found t o  vary w i t h  the  cl imate,  breakup of lake 
i c e ,  water temperatures, changes in r e l a t i ve  numbers in the  sub-population 
of m o l t  from the lakes ,  d i f ference between s i z e  and age of smolts and 
di f ferences  in r a t e s  of growth. 

9. Size composition was determined from length measurements of 5,984 smolts 
contained,in 68 one-pound samples. Age determination was based on readings 
of 780 scales  contained in 39 scale  samples. 

10. Age I smolts comprised 98.75 percent of the t o t a l  r u n  and averaged 83.7 mm 
in length and 4.81 grams in weight. Age I1 smolts comprised 1.25 percent 
of the r u n  and averaged 104.2 mm in length and 8.51 grams i n  weight. 

11. Sixteen condition samples taken throughout the season gave evidence t h a t  the 
1964 smolts were comparable t o  the mean average f o r  the previous 3 years.  

12. The p a r a s i t i c  cestode, Triaenophorus c r a s s u s ,  was found i n  54.5 percent of 
the smolts examined. The 1964 percent in fes ta t ion  was over twice t h a t  of 
1963. 

13. The 1964 smolt r u n  originated from the  adu l t  escapement of 461,000 in 1961 
and 874,000 in 1962. 

14. Mild winter conditions i n  1962-63 a r e  believed t o  have resul ted  in  exception- 
a l l y  good survival t o  the  f r y  s tage  of the 1964 smol t. 

15. I t  was determined t h a t  seasonally f luctuat ing conditions f o r  survival may 
be more important than abundance of spawners in determining abundance of 
smol ts. 



LITERATURE CITED 

Burgner, Robert L .  1962. Studies of red salmon smolts from the Wood River 
l akes ,  Alaska. S tudies  of Alaska Red Salmon, University of Washington 
Press ,  S e a t t l e .  Pp. 249-297. 

Mertie,  J.B.,  J r .  1938. The Nushagak D i s t r i c t ,  Alaska. U.S. Geological Survey, 
Bull.  903. 96 pp. 

Nelson, Michael L .  1964a. Abundance, s i z e ,  and age of red salmon smol t s  from 
the  Wood River system, 1963. Alaska Department of Fish and Game. Informa- 
t i  onal Lea f l e t  37. 22 pp. 

. 1964b. Spawning ground survey of red salmon eggs and l a r v a e  
i n  Br is to l  Bay, 1963. Alaska Department of Fish and Game, Informational 
L e a f l e t 4 0 .  5 p p .  

U.S. Army Corps of Engineers. 1957. Harbors and r i v e r s  i n  southwestern Alaska. 
U.S. Government P r in t ing  Of f i ce ,  Washington. 89 pp. (House Document No. 
390). -. 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 


	INTRODUCTION
	OBJECTIVES
	DESCRIPTION OF THE AREA
	METHODS
	Fyke Net Design
	Fyke Netting Procedure
	Collection of Biological and Physical Data

	OUTMIGRATION RESULTS
	Fishing Schedule and Site
	Index of Abundance
	Timing of the Migration
	Size and Age Composition
	Condition Index of Smolt
	Smolt Production Versus Escapement Levels

	SUMMARY
	LITERATURE CITED

